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This study was conducted to examine the factors 
that influenced students’ recycling behavior in 
university. This research adopted the Expectancy 
Theory in explaining the motivational factors of 
university students’ environmental behavior in 
terms of recycling. The dependent variable was 
student recycling behavior, while the independent 
variables were perceived recycling expectation, 
university norm expectancy, recycling service 
expectancy, and perceived recycling reward. 
Perceived recycling expectation is comprised of 
three elements, namely management priority, 
performance-expectancy, and effort-expectancy. 
The perceived recycling reward was analyzed with 
regards to intrinsic and extrinsic rewards. This study 
used a quantitative survey method, and data was 
collected using a set of structured questionnaires. 
The respondents involved were 313 undergraduate 
students from public and private universities. The 
finding shows that university norm expectancy, 
recycling service expectancy, and extrinsic reward 
were significant motivational factors for students’ 
recycling behavior, whereas perceived recycling 
expectation was not a significant motivational factor 
for students’ recycling behavior. 
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1. Introduction 

The recycling rate in Malaysia is about 5% compared to the other developed countries, 
where the rate is from 30% to 47% (Mahmud & Osman, 2010). Recycling is not a new agenda 
in Malaysia as it has been initiated since 1993. Several studies have investigated the awareness 
and public perception towards the importance of recycling habits, but few have examined the 
actual recycling activities. Thus, there is a gap between recycling perception and actual 
recycling practices that needs attention. The aim of this study is to investigate the students’ 
recycling behavior in Malaysian higher education institutions. 

Dahle and Neumayer (2001) have mentioned that recycling routines should be taught or 
instilled among the children and youth to cultivate these habits in the whole nation. 
Universities and colleges play critical roles in increasing the rate of recycling among 
communities (Olson, Arvai & Thorp, 2011). In relation to this finding, this study proposed 
hypotheses that were derived from the Expectancy Motivation Theory to examine student 
motivation regarding recycling behavior (Lee, 2007; Savolainen, 2012). The Expectancy 
Theory was used to examine the influence of perceived recycling expectation, university norm 
expectancy, recycling service expectancy, and recycling reward on students’ recycling 
behavior. 

The objective of this study is to examine the effect of perceived recycling expectation (i.e. 
management priority, performance expectancy, and effort expectancy), university norm 
expectancy, recycling service expectancy and perceived recycling rewards (i.e. intrinsic and 
extrinsic rewards) on students’ recycling behavior. 

2. Literature Review 

In applying the extended theory of expectancy into recycling practice, this study proposes 
hypotheses derived from the four main elements of expectancy motivation theory. It consists 
of four independent variables: perceived recycling expectation; university norm expectancy; 
recycling service expectancy; and perceived recycling rewards. The first factor, perceived 
recycling expectation, refers to the students’ perception of whether the university 
management actually expects them to perform recycling tasks and is an adaptation of 
Johnson’s definition of perceived employee expectation of management (Johnson, 2009). In 
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determining the expectation, there are three elements that contribute to the expectation, 
namely: management priority, performance-expectancy, and effort-expectancy. 

The first variable, management priority, is the students’ expectation of university 
management on recycling behavior. The priority set by the university on recycling can be 
done through university policies, campus greening projects, and curriculum greening (Pike et 
al., 2003). The relationship between management priority and behavioral initiative is 
correlated; it has been mentioned that working with policies and procedures, indicating 
management priority, can give the students a sense that their voices mattered and that they 
have made a difference (Pike et al., 2003). In the context of students’ recycling practice, it 
was hypothesized that a student was believed to recycle more when he or she was well 
informed that recycling is one of the university’s priorities. Hence, it was hypothesized that: 

HI a: Students who have a higher perceived management priority (perceive that recycling is 
the university management priority) will practice recycling more. 

The second variable is performance-expectancy, and Chiu, Fang and Tseng (2010) 
defined this variable as the degree to which an individual believes the system would be 
beneficial to one’s job performance. The same study indicated that performance-expectancy 
is positively related to the consumer’s intention in using a self-service kiosk, a behavioral 
variable. In the context of students’ recycling behavior, the perfonnance-expectancy will be 
the degree to which a student believes the recycling bins would be beneficial to his or her 
recycling behavior. Thus, it is hypothesized that: 

Hlb: Students who have a higher perceived level of performance-expectancy (who expect 
recycling bins are useful in enhancing recycling performance) will practice recycling more. 

The last variable under perceived recycling expectation is the effort-expectancy. In Chiu, 
Fang and Tseng’s (2010) study, effort-expectancy was believed to have a positive 
relationship towards a consumer’s intention to use the self-service kiosk. Effort-expectancy 
reflects the degree of ease associated with the use of the system. Thus, in a student recycling 
behavior context, effort-expectancy refers to whether a student perceives that recycling is 
easy or requires less effort. Therefore, it was hypothesized that: 
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Hlc: Students who perceive recycling is easy or needs less effort will practice recycling 
more. 

The second predicting variable is the university norm expectancy. This variable is derived 
from a study by Davis, O’Callaghan and Knox (2009) in which the individual’s intention was 
influenced by three factors: attitude, subjective norm, and perceived control. However, in this 
study, only the composite of the subjective norm was partly adapted to form the university 
norm expectancy in determining the students’ recycling behavior. The subjective norm was 
stated to have a positive influence on recycle intention and word-of-mouth (Tih & Zainol, 
2012). In addition, a study by Bezzina and Dimech (2011) addressed that an individual’s 
perception of social pressure has influence on the behavior directly. Hence, in this study, the 
university norm expectancy will be measured through the student’s belief in whether the 
university is an environmentally pro-active organization, whether the university is serious 
about these efforts, and whether the university is supportive towards recycling practices, all 
indicators of perceived university capability in terms of recycling. Therefore, it was 
hypothesized that: 

H2: Students who have a higher perceived level of university norm expectancy (who 

expect the university is pro-active, serious and supportive of recycling) will practice 
recycling more. 

Furthermore, the third predicting variable, recycling service expectancy, refers to the 
students’ expectations regarding facilities or services provided by the colleges and 
universities for recycling activities. Similarly, in a study by Johnson (2009), the context or 
term used in determining a police officer’s motivation in law enforcement is named an 
opportunity. In his study, opportunity refers to a condition or an environment that would 
allow a capable employee to perform a task. In another study. Bezzina and Dimech (2011) 
identified that satisfaction with a service provided can be one of the motivating factors in 
recycling behavior. Therefore, in this study, recycling services can be the collection of dry 
recyclables, a sufficient number of bring-in sites within campus, and plenty of opportunities 
to recycle waste. Hence: 
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H3: Students who have a higher perceived level of recycling service expectancy (who 

expect the university to provide sufficient recycling service) will practice recycling more. 

Finally, the last predicting variable is rewards. This term refers to some value that an 
employee gains when performing a task (Johnson, 2009). Rewards, as mentioned in a few 
studies, are divided into intrinsic rewards (self-actualization, enhanced job satisfaction, new 
skill development, and new job responsibility) and extrinsic rewards (compensation, fringe 
benefits, better performance reviews, pay raise or bonus, and improved chance of promotion), 
which can increase an employee’s motivation and satisfaction (Buch & Tolentino, 2006; 
Mehta, Anderson, & Dubinsky, 2000). 

In this research context, the rewards that the students will gain when they practice 
recycling activities can be both intrinsic and extrinsic rewards. Thus, the hypotheses proposed 
were divided into two: first, the intrinsic rewards, such as enhanced environmental 
consciousness, students’ satisfaction concerning environmental protection, and the ability of 
students to learn a new skill; and second, the extrinsic rewards, whereby the students will get 
monetary rewards, recognition from the university, and an improved chance of being selected 
as a “Green Ambassador”. Therefore, it was hypothesized that: 

H4a: Students who perceive that they are intrinsically rewarded for practicing recycling 
will practice recycling more. 

H4b: Students who perceive that they are extrinsically rewarded for practicing recycling 
will practice recycling more. 

The student recycling behavior in this study refers to student-specific actions such as 
making a special effort to recycle materials and use the proper recycling bins for waste (Fraj 
& Martinez, 2006). The research model and hypotheses are presented in Figure 1. There are 
four key predicting variables: perceived recycling expectation, university norm expectancy, 
recycling service expectancy, and perceived recycling reward. With reference to Expectancy 
Theory, these variables are key predictors of performance or behavioral outcome such as 
recycling behavior. 
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Figure 1. Research Model 


Perceived Recycling Expectation 



Perceived Recycling Reward 
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3. Research Method 

A convenience sampling method was used that yielded 313 responses. These responses 
were collected from a public and a private university in the Klang Valley areas of Malaysia. 
Although a non-probability sampling technique was used, the sampling quota was established 
in terms of the types of university (public and private), education program (science and social 
science), and gender to ensure representation of students from different backgrounds. 

The measurement instrument for this study was a structured self-administered 
questionnaire. The scales of measurements were adapted from the literature (Bezzina & 
Dimech, 2011; Buch & Tolentino, 2006; Chiu, Fang, & Tseng, 2010; Davis, O’Callaghan, & 
Knox, 2009; Fraj & Martinez, 2006; Johnson, 2010). Only related and relevant scales were 
adapted since the nature of students’ recycling behavior in the context of Malaysian 
universities is based on voluntary participation, and thus it was not viewed as full-time work 
or a job. The scales were also adapted with reference to the expectancy theory to indicate the 
current recycling nature in a university context. In particular, the scale of university norm 
expectancy was adapted from a subjective norm scale; this scale was rephrased, and a few 
items that were irrelevant to the context of the study were not included (Davis, O’Callaghan, 
& Knox, 2009). This modification was to reflect the students’ expectations of the university 
norm in terms of recycling activities. The other scales were adapted by changing the words or 
sentences and only removing the items that indicated formal job performance rather than 
voluntary recycling behaviors. 

A 7-point rating scale was used, ranging from 1 = “Strongly Disagree” to 7 = “Strongly 
Agree”. In the second section, the respondents were asked to indicate their demographic 
characteristics such as gender, study major, education program, and age. 
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4. Findings and Discussion 

The respondents consisted of 153 female (48.9%) and 160 male (51.1%) students. From 
the 313 respondents, 51.5% were majoring in social sciences, and 42.8% of the respondents 
were from the science stream; about 5% did not indicate their major. Most of them were 
between 18 and 23 years old (87.8%). 

The results revealed that the internal reliability of each construct ranged from 0.736 to 
0.922 (Table 1). Management priority, performance-expectancy, and effort-expectancy are 
measured by two items each. University norm expectancy is measured by four items. 
Recycling service expectancy is measured by three items. Intrinsic rewards and extrinsic 
rewards are measured by three and four items respectively. The student recycling behavior is 
measured by two items. The full measurement statements are provided in the Appendix. The 
scale of measurements for the constructs was considered reliable as the Cronbach’s Alpha 
values for the constructs are within acceptable range and higher than 0.7. The correlation 
coefficients between the variables ranged from 0.20 to 0.75 and were significant. These 
significant correlations suggested that further analysis was appropriate. Regression analysis 
was carried out to test the proposed hypotheses. 


Table 1. Correlation Analysis and Scale Reliability 



MP 

PE 

EX 

UNE 

RSE 

IR 

ER 

SRB 

MP 

1 








PE 

.50* 

1 







EX 

.26* 

.51* 

1 






UNE 

.73* 

.45* 

.29* 

1 





RSE 

.59* 

.32* 

.20* 

.75* 

1 




IR 

.36* 

.51* 

.55* 

.42* 

.35* 

1 



ER 

.38* 

.28* 

,11 # 

.47* 

.48* 

.36* 

1 


SRB 

.50* 

.23* 

,11 # 

.65* 

.72* 

.30* 

.50* 

1 

a 

.892 

.736 

.818 

.895 

.872 

.874 

.922 

.824 

Items 

2 

2 

2 

4 

3 

3 

4 

2 


*Correlation is significant at the 0.01 level (2-tailed). 
# Correlation is significant at the 0.05 level (2-tailed). 


MP=Management Priority, PE=Performance Expectancy, EX=Effort Expectancy, UNE=University Norm 
Expectancy, RSE=Recycling Service Expectancy, IR=Intrinsic Rewards, ER=Extrinsic Rewards, SRB=Student 
Recycling Behavior 
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With reference to Table 2, the value of adjusted r 2 for the regression model was 0.574. 
This finding suggested that 57.4% of the variance in students’ recycling behavior could be 
explained by the proposed predictors. The data is statistically significant, and the F value is 
equivalent to 60.402 and significant (pc. 01). 


Table 2. Results of Regression Analysis 




Student Recycling Behavior 

Unstandardized 

Coefficients 

Standardized Coefficients 

R 


.764 

r 2 


.583 

Adjusted r 2 


.574 

Std. Error of the Estimate 


.896 

F 


60.402 

Management Priority 

.025 

.024 

Performance Expectancy 

-.095 

-.083 

Effort Expectancy 

-.070 

-.058 

University Norm Expectation 

.249 

.221** 

Recycling Service Expectation 

.518 

.481** 

Intrinsic Rewards 

.059 

.050 

Extrinsic Rewards 

.166 

274 ** 


**p< .05; Dependent variable: Student Recycling Behavior 


Table 2 shows the standardized coefficient of the predictors. Management priority, 
performance-expectancy and effort-expectancy were not significant predictors of students’ 
recycling behavior, and Hla, Hlb, and Hie were not supported. It is concluded that perceived 
recycling expectation was not a predicting factor of student recycling behavior. 


Subsequently, university norm expectancy (standardized coefficient is 0.221) is a 
significant predictor of students’ recycling behavior. It showed that the university norm 
expectancy had a significant effect on students’ recycling behavior. Therefore, H2 was 
supported. Next, the standardized coefficient for recycling service expectancy was 0.481, 
which meant recycling service expectancy was the strongest predictor of students’ recycling 
behavior and H3 was supported. 

In terms of rewards, intrinsic rewards had no significant effect on students’ recycling 
behavior. Therefore, H4a was not supported. On the other hand, extrinsic rewards had 
significant effect on students’ recycling behavior (standardized coefficient is 0.174). Hence, 
Hypothesis 4b was supported. 
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Based on regression analysis, perceived recycling expectation was not a predicting factor 
of student recycling behavior although the literature shows that this factor might be a 
predictor of behavioral intention in a different context (Chiu, Fang, & Tseng, 2010; Johnson, 
2009; Johnson, 2010). Campus recycling practice is relatively new in developing countries 
and in Malaysia; thus to have more conclusive results, future research might want to examine 
this relationship in more detail. 

The relationship between university norm expectancy and students’ recycling behavior is 
significant. This current finding is consistent with the outcome of Davis, O’ Callaghan and 
Knox’s (2009) study, which found that the situational factors which might facilitate or inhibit 
recycling behavior influence the beliefs and attitude towards sustainability in Griffith 
University. Furthermore, a study by Mahmud and Osman (2010) also found that the 
facilitating factors such as inconvenience, knowledge of how, what and where to recycle, and 
provision of recycling resources have a significant relationship with recycling intention. 

From the result, there is a significant relationship between recycling service expectancy 
and students’ recycling behavior. The result is also consistent with the previous finding by 
Bezzina and Dimech (2011). Their study stated that there should be plenty of opportunities 
for recycling activities, such as free grey bags (to be used for recycling purposes) provided by 
the local council. Besides, according to Mahmud and Osman (2010), perceived behavior 
control that used mix variables of perceived control variables (easy and opportunity) has a 
significant impact on students’ recycling intention. This study further concluded that 
recycling service expectancy is a strong factor that influences students’ recycling behavior, 
and not just intention. 

The result has shown that the intrinsic rewards did not have a significant impact on 
students’ recycling behavior. This finding is not consistent with the findings of Bezzina and 
Dimech’s (2011) study, which examined recycling attitude and found that there is a 
significant relationship between intrinsic rewards and recycling behavior. The reasons for 
inconsistent results might be due to the differences in terms of targeted age group, the work 
setting, or different types of rewards. Therefore, this relationship should be further examined 
in future study. 

Furthermore, from the result, there is a significant relationship between extrinsic rewards 
and students’ recycling behaviors. The result is consistent with the previous study conducted 
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by Dahle and Neumayer (2001), which found that rewards can be one of the methods used in 
reducing or overcoming recycling barriers in university. However, the result is not consistent 
with the study conducted by Bezzina and Dimech (2011), in which most of their respondents 
gave a lower rate to the monetary rewards in recycling attitude. Most studies found that both 
intrinsic and extrinsic rewards have great influence on human motivation in doing things 
regardless of work settings (Fudge & Schlacter, 1999; Lunenburg, 2011; Mehta, Anderson, & 
Dubinsky, 2000). Thus, it is suggested that the scope of intrinsic and extrinsic rewards might 
need to be extended in future research to provide more in-depth analysis. 

5. Conclusion 

Most countries encounter environmental issues, so it is important to raise environmental 
awareness among youths and encourage them to practice environmentally friendly activities. 
The government, universities, and marketers can focus on creating favorable perceptions 
among students or youth consumers with regards to recycling responsibility. Based on the 
findings of this research, university norm expectancy, recycling service expectancy, and 
perceived recycling rewards (i.e. extrinsic rewards) have significant influence on students’ 
recycling behavior. Findings from other researchers also support that these variables have 
positive relationships with recycling intention and attitude (Bezzina & Dimech, 2011; Davis, 
O’Callaghan, & Knox, 2009; Mahmud & Osman, 2010). 

Just as recycling behavior should be instilled in primary and secondary education, this effort 
should be continued in the tertiary education level (Mahmud & Osman, 2010). In this study, 
the respondents were undergraduates, and thus, other universities can have a better 
understanding of students’ recycling practices from the findings of this research. The key 
motivational factors that contribute to the students’ recycling practices are perceived 
university norm expectancy, recycling service expectancy, and extrinsic rewards. Therefore, 
the university management might want to provide more recycling facilities and some extrinsic 
rewards to encourage students to be involved in campus recycling activities. Universities 
should create more opportunities by providing a better green infrastructure to encourage 
students to practice recycling more often; these opportunities might include providing bring- 
in-sites and distributing visual means to educate the students on the recycling programs 
conducted at the university. 
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Furthermore, in encouraging recycling practices among students, the university can 
integrate environmental issues in all disciplines, for example, incorporating recycling practices 
into students’ assessment (credit hour). The universities can have open lectures on the 
importance of recycling, as suggested by Dahle and Neumayer (2001). Their study stated that 
if students were aware of what has been provided by the university in helping them to practice 
recycling, campus communities would benefit. 

Students will be more aware about recycling service when they are well informed on the 
environmental program. It is suggested that a university can use different methods in 
informing and educating students, such as electronic media and social network. Combining the 
recycling program with other events, such as a short film on the importance of recycling, can 
encourage the students to get involved because they will recognize that there will always be an 
opportunity to recycle. 

Nevertheless, perceived recycling rewards, in particular, extrinsic rewards, can be 
monetary or recognition from the university on the recycling practices. One plausible way to 
recognize active students would be to appoint them as recycling advocates or green 
ambassadors (Dahle & Neumayer, 2001). This study contributes towards theoretical 
advancement by adopting expectancy theory in relation to the recycling phenomenon. It also 
provides some useful information for researchers and university management in terms of green 
campus research and implementation. 
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7. Appendix 


Measurement Scales 

Management Priority 

My university management thinks that recycling is our university priority. 

Performance Expectancy 

Students would find that the recycling bins are useful. 

Effort Expectancy 
Recycling practices are easy. 

University Norm Expectancy 

Students believe that my university is an environmentally pro-active organization. 
Students believe that my university is serious about working towards recycling practices. 
Students believe that university management is supporting the practices of recycling. 

Recycling Service Expectancy 

My university provides an adequate service with respect to collection of dry recyclables. 
My university provides a sufficient number of bring-in-sites within campus. 

Intrinsic Rewards 

Recycling enhances students’ satisfaction with environmental protection. 

Recycling enables students to learn new skill. 

Extrinsic Rewards 

Students will get a recycling performance certificate from my university. 

Students will get a monetary reward due to recycling practices. 

Students will get recognition from my university when involved in recycling practices. 

Student Recycling Behavior 

Students in my university make a special effort to recycle materials. 

Students in my university have used the proper recycling bins for waste. 
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